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PRESS BELT AND METHOD OF MANUFACnnH 


Background and Summary of the Invention: 

The instant invention relates to an e— =- - 
press belt construction, and further relates t: rr=: 

of manufacturing the press belt. 

Press belts are used in various pres; _ 
such as shoe-type presses, as used in paper m^=- 
hines and calendars, to transport a contxnuo-^ _ 
web or sheet through a press nip. ^ 
The prior art press belts typically - 
a base weave which is covered on both sides and r= 
ted with a rubber or polyurethane material. 
weave acts as a reinforcing material to add s-=— 
the belt, in this regard, U.S. Patents No. 5_ 
and NO. 5,134,010 represent the closest prior 
subject invention of which the applicant is av^^.^ 
patent Nb- 5,238,537 describes a belt constru.-^ 
rein the reinforcement material consists of a wrr-: 
xnachine fabric which is impregnated from one 
polyurethane material. It has been found that 
belt is difficult to manufacture because it re-.— 
woven reinforcing material to be dimensionally = 
so that the resulting belt is formed in exact ci=^ 
Furthermore, the resulting belt exhibits only 
elasticity. Accordingly, it does not readily 
the flexing which occurs while running through tns 
The belt is therefore subject to significant v 
^must be replaced often. U.S. Patent 5,134,010 c: 
a press belt which is constructed on the outs^ 
casting cylinder. The press belt is formed b 
laying a plurality of crosswise reinforcement 
•under tension, at a distance from the outside o: 
ting form, and then helically winding a lengthwi 


PCr/FI9</00226 


WO 9509293 


IS 


any resistance as the belt is r^in through the sharp tran- 
sition curve from the belt loop to the concave press 
shoe The instant press belt is formed by a method comp- 
rising the stens of laying the crosswise yams insa.de the 
casting cylinder, casting a surface layer of elastomeric 
n^aterial over the crosswise yams, laying the lengthwise 
vams onto the still wet surface layer of elastcmeric 
Lterial and then casting an inner layer of elastomeric 
material over the lengthwise yams wherein the inner and 
outer layers of elastomeric material form an integral 
elastomeric entity which encases both the crosswise and 

lengthwise yams. - ^v.= 

Accordingly, it is an object or the 
instant invention to provide a press belt which is rugged 
and durable while maintaining the flexibility for use xn 
a shoe-type pressing device. 

It is another object to provide a press belt 
having crosswise reinforcing yams located adjacent to 
the outside surface of the belt and lengthwise reinror- 
cing yams located on adjacent to the inside surface of 

the another object to provide a method of 

^nanufacturing a flexible press belt which is simple and 
inexpensive^^^ objects, features and advantages of the 
invention shall become apparent as the description there- 
of proceeds when considered in connection with the accom- 
panying illustrative drawings. 

30 . Description of the Drawings: 

in the drawings which illustrate the best mode 
presently contemplated for carrying out the present 

invention:^^^ , is a perspective view of the endless loop 
press belt of the instant invention; 
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Fig. 2 is a cross -sectional view taken along 

line 2-2 in Fig. 1; 

Fig. 3 is an elevational view, partially in 
section, of the casting apparatus for forming the press 
5 belt of the instant invention; 

Fig. 4 is a cross-sectional view thereof 

taken along line 4-4 of Fig. 3; 

Fig. 5 is another elevational view of the cas- 
ting apparatus, partially in section, with the inner 
10 layer of elastomeric material being applied; 

Fig. 6 is a cross -sectional view thereof taken 

along line 6-6 of Fig. 5; and 

Fig. 7 is an elevational view of a shoe -type 

pressing device. 

Description of the Preferred Embodiment: 

Referring now to the drawings, the endless loop 
p.ess belt of the instant invention is illustrated and 
generally indicated at 10 in Figs. 1, 2, and 7. As will 
hereinafter be more fully described, the instant press 
belt 10 has a high tensile strength while retaining the 
necessary flexibility required for use in a shoe-type 
pressing device to be described hereinafter. 

The press belt 10 comprises a closed, endless 
loop, having inner and outer surfaces 12 and 14 respecti- 
vely The press belt 10 comprises separate layers of 
crosswise reinforcement yams 16 and lengthwise reinfor- 
cing yams 18 laid on top of each other and enclosed xn 
elastomeric material generally indicated at 20. The 
crosswise yams 16 of the instant press belt 10 are loca- 
ted adjacent to the outer surface 14 of the press belt 
10 and the lengthwise yams 18 are located adjacent to 
thl inside surface 12 of the press belt 10. The arrange- 
ment of the reinforcing yams provides the press belt 10 
with a high tensile strength while retaining the elasti- 
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for use in shoe-type pressing devices. 
r^Ie^ =" s=!r« yar^s are .a,ace.c .= ..e cu.siae 
!Sa=f 14 ot the belt 10, they do not c«er any resxs- 
nfce as the belt 10 is «n through the sharp trans.t.on 
c^es lf a concave press shoe. The reinforcement yarns 
TZ la can co^rise either monofilament. =r ^at.frla- 
iry^s, depending upon the particular physical re- 
menc y^^^^f - iSVewise. in the same 

v« of the press oelt, Lxxewise, 

"r:: soL^o* the ^inforce^ent yams ^y co^- 

Ti e . -filament yams and some of the yams .ay oo^r.- 
Te multifilament yams. The crosswise yams 16 ca. be 
ia^o^a.atively far from each other without s^s an- 
'iaily hanging the physical chaxacterxstxcs of the =elt^ 
iLgthwLe reinforcement yam. 18 preferably comprise 
rcontiTuou. yam laid out in a helical fashion although 
cojrise individual loops. There can also be 

^.^ing distances ^^-^'^2l:Zr2oZ7^r^ly co^rises 
The clastomeric material 20 p-exe-cuj 

polyurethane, although other elastomeric materials are 
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15 


" also su^table.^^ ^^^^ „ . .he press belt 10 is 

received in a shoe-type press generally indicated at 22^ 
sL-type press 2. comprises a pres. cyl.^ » and 
! o-ess sbie 26 having a concave pressing surface 28. 
a p.ess _ 25 cooperate, to form 

25 The press cylinder 24 and p 

rrh^t 30 through 'the press nip. 

^ ^hat iimer surface 12 xs xe 

T.5,Qses through the nip so tnat imiei 

passes tjoj-wi^a therefore be 

30 oeived adjacent -^^^f t;!" J/ Ttaot with the 
^een that the outer surf ace 1 ^^^^ 

:rs ::itToTsor::es t^e stet 30 from Xubricating oil^ 

Tillu^trated in .ig. 3 -J-^— /ra^stlrit 
\a are spaced from each other so t 
35 18 are sp sufficient space to 

material 20 between the yarns 
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comoress when the belt 10 is bent into a concave shape 
against the concave surface 28 of the press shoe 26. 

The instant press belt 10 is formed in a casting 

■ ai^oaratus generally indicated at 32 in Fig. 3-6. The 
5 casting aooaratus 32 comprises a casting cylinder 34 
having an inside diameter which is equal to the desired 
outside diameter of the press belt 10. The casting 
cylinder 34 is mounted on supporting rollers 3 6 wnich 
allow the casting cylinder 34 to rotate. The reinforce- 

10 ment yams 16 and 18 are laid on the inside surface of 
the casting cylinder 34 so that the crosswise yams 16 
are on the outside and the lengthwise yams 18 are on the 
inside. AS indicated earlier, the lengthwise yams 10 
may be laid in as individual loops, or as a single yam 

15 in a helical fashion. 

The i5olyurethane material 20 is then cast from 
a nozzle assembly 38 as the casting cylinder 34 rotates 
so- as to spread the elastomeric material 20 evenly over 
and around the yarns 16 and 18. The nozzle assembly 38 

20 is supported by a carriage 40 which moves axially on a 
suppori beam 42 that extends axially through the casting 

cylinder 34. ^ ^ * 

• More specifically, the preferred method of 
manufacturing the press belt 10 comprises the steps of 
25 suspending the " crosswise yams 16 inside the casting 
cylinder 34, casting an outer or surface layer of 
polyurethane 20a (Fig. 3) onto the crosswise yams 
16, laying the lengthwise yams 18 in a helical configu- 
ration onto the still wet outer layer of P^^V--^^-^ 
30 20a, and then casting an inner layer of polyurethane 20b 
(Fig 5) over the lengthwise yams 18 wherein the inner 
and outer layers of polyurethane 20a and 20b form an 
integral polyurethane entity 20 which encases both the 
crosswise and lengthwise yams 16 and 18. The cross- 
35 wise yams 16 are installed inside the casting cylinder 
34 before any casting of the polyurethane takes place. 
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I„ this connection, the crosswise yams IS «e installed 
n cf/cuX^r steel plates <ri.. -vin. a p ura^.t, 
of radial teeth 46 on an inner edge thereof. The s.eel 
rings 44 are installed on each end of the casting cyl.n- 
d« 4 and the crosswise threads are threaded between 
IZ teeth 4. on each end of the casting cylinder 4 and 
Cied to the teeth 46 where needed. A spacer (not snown) 
be inserted between the surface of the cyl^der 34 
"I the cross-wise yams 16 to lift then off the surface 
"tematively. the teeth 46 of the plates 44 can also ac. 
as soacers. Preferably, the lengthwise re^forcxng yam 
IS i's wound on the inside of the cast^g cylinder 34 
sinn^ltaneously as the first urethane layer " 
,se. 'ig. 3). A joi=«d arm 48 carryLng a wheel 50 and 
^,les 62 for the lengthwise yam 18 is installed on the 
«me carrier 40 as the polyurethane castas head 38, 
trailing the casting head 38 at a predetermined distance. 
The arm 48 can be lowered onto the surface of the castmg 
cylinder 34 and lifted clear off the safe by means o. a 
^ul,le-a=ting pneumatic cylinder 54. « soon as the 
uxethane consents are mi^ed together and the mr«uxe rs 
cast onto the cylinder 34, it begins to cure. Mter a 
certain period of time it is sufficiently cured so rt 
ZTl not Stic, to the wheel 50 is lowered to the ureth^e 
.5 surf ace and with sufficient pressure it 

vam 18 into the urethane. The crosswrse yams 16 
"Verted into the form before casting) and the urethane 
^.r.oa determine the distance of the helically woun 
yaL 18 from the casting cylinder surface After the 
30 . insertion of the lengthwise yam 18 another layer o. 
^urethane 20b is cast either fro. a second raU.ng 

..ting head ..t s.«., " ^ ^ ^ :i;:rrh::: 

Z^^:::-^:^^^ mto one ho„ urethane 
« •l.v.r 20 if the second layer is cast soon enough after 
the first. The yam supply 56 for the winding is located 
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outside the form and the yam 18 is guided to the locati- 
on through a set of guides 52 and rollers 56 (Fig. 3). 

It can therefore be seen that the instant inven- 
tion provides a unique press belt 10 and method for 
5 manufactiiring the press belt 10. The press belt 10 
comprises separate layers of crosswise ' and lengthwise 
reinforcing yams 16 and 18 encased in an elastomeric 
entity 20. The belt 10 is constructed so that the cross- 
wise yams 16 are adjacent to the outside surface 12 of 

10 the belt 10 and the lengthwise yams 18 are adjacent to 
the inside surface 14 of the belt 10. This arrangement 
of the yams provides high tensile strength while re- 
taining the flexibility necessary for use in a shoe- type 
nressing device. The method for manufacturing the belt 

IS 10 is simple and economical comprising the steps of 
laying the reinforcement yams 16 and 18 inside a casting 
cylinder 34 and casting a layer of elastomeric material 
20 -over the yams. For these reasons, the instant inven- 
tion is believed to represent a significant advancement 

20 in the art which has substantial commercial merit. 

While -there is shown and described herein cer- 
tain specific stmcture embodying the invention, it will 
be manifest to those skilled in the art -that various 
modifications and rearrangements of the parts may be made 

25 without departing from the spirit and scope of the under- 
lying inventive concept and that the same is not limited 
to the pa25;icular forms herein shown and described except 
insofar as indicated by the scope of the appended claims . 
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^^''"^* 1 An endless loop press belt having inner and 
outer surfaces and comprising a plurality o£ reinforcing 
yams encased in an elastomeric material, said reinfor- 
Lg yams comprising an outer yam layer adjacent saxd 
outer surface of said belt and an inner yam layer ad^a- 
cent an inner surface of said belt, said outer yam layer 
comprising a plurality of spaced reinforcing yams 
extending in a crosswise direction, saad inner yam 
layer comprising a plurality of spaced reinforcing yams 
extending in a lengthwise direction. 

2. In the press belt of claim 1, said reinfor- 
cing yams comprising monofilament yams. 

3. The press belt of claim 1, wherein selected 
reinfo-cing yams comprise multifilament yams. 

4. in the press belt of claim 1, said elastome- 
ric material comprising polyurethane . 

S A method of forming an endless loop press 
belt comorising a plurality of reinforcing yams encased 
in an elastomeric material, said method comprising the 

Steps of: . ^ ' 

positioning a layer of crosswise reinforcing 

yams inside a casting "cylinder having an inside diameter 
equal to- a desired outside diameter of said press belt; 

positioning a " layer of lengthwise reinforcing 
yams on top of said crosswise reinforcing yams; and 
casting an elastomeric material over said cross- 
wise Ind lengthwise reinforcing yams to encase said 
yams, whereby said crosswise reinforcing yams are 
.Ljacent to the outer surface of said press belt andthe 
lengthwise reinforcing yams are adjacent to the inner 

surface of said press belt. . 

6 in the method of claim 5, said casting step 
cc^rising -casting said elastomeric material from inside 

" s--^ -"^^frrethod of Claim S. said casting step 
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comorising feeding said elastonieric material into said 
casiing cylinder through a nozzle which is moved axially 
through said cylinder while said cylinder is rotating, 
said cylinder being rotated at a predetermined speed 
5 selected to achieve a desired thickness of said clastome- 

ric material. 

8. A method of forming an endless loop press 
belt comprising a plurality of reinforcing yams encased 
in an elastomeric material, said method comprising the 

10 steps of: . ^ . 

positioning a layer of crosswise reinforcing 

yams inside a casting cylinder having an inside diameter 

equal to a desired outside diameter of said press belt; 

casting a first layer of elastomeric material 
15 over said crosswise reinforcing yams; 

positioning a layer of lengthwise reinforcing 
yams on top of said still wet first layer of elastomeric 

material; . . ^ 

casting a second layer of elastomeric material 

20 over said lengthwise reinforcing yams wherein said first 
end second layers of elastomeric material simultaneous- 
ly cure to form an integral elastomeric entity which 
encases both the crosswise and lengthwise reinforcing 

yams. , . 

25 9. in the method of claim 8, said steps of 

casting said elastomeric material coii?.rising rotating 
said casting cylinder while a casting head is moved 
axially through said casting cylinder. 

10 In the method of claim 8, said step of 
30 positioning said lengthwise yams comprising laying a 
co;tinuous yam in a helical pattern inside said casting 
cylinder. 
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